In vitro RNA-binding assay for studying trans-factors for RNA editing in chloroplasts.
In plant organelles, specific C residues are modified to U by RNA editing. Short RNA sequences surrounding the target site (i.e., cis-elements) are recognized by trans-factors, which were recently shown to be pentatricopeptide repeat (PPR) proteins. PPR proteins consist of tandem arrays of a highly degenerate unit of 35 (pentatrico) amino acids, and PPR motifs are believed to recognize specific RNA sequences. In Arabidopsis thaliana, more than 450 sites are edited in mitochondria and plastids, and a similar number of PPR proteins are encoded in the nuclear genome. To study how the tandem array of a PPR motif facilitates the recognition of RNA sequences, an efficient biochemical strategy is an in vitro binding assay of recombinant PPR proteins with target RNA. This analysis is especially powerful with a combination of in vivo analyses based on the phenotypes of mutants and transgenic plants. In this chapter, we describe methods for the expression of recombinant PPR proteins in Escherichia coli, preparation of probe RNAs, and RNA gel shift assays. These methods can also be utilized for other RNA-binding proteins.